INTRODUCTION
Extrapolation of results from present diverted tokamaks to the International Thermonuclear Experimental Reactor (ITER) and full scale power producing reactors indicates that the peak heat flux on the divertor target plates will exceed anticipated materials capabilities by more than a factor of 10. A promising technique for reducing the target heat flux is by radiating power in the divertor plasma upstream of the plates thereby spreading the heat load over a much larger area. Experiments are being conducted on DIII-D and. many other tokamaks to quantify this "radiative divertor" operating regime1 . Spectroscopic measurements along chords indicate that both hydrogenic and impurity radiation play significant roles in radiative divertor operation. These line integrated measurements must be combined with independent data on the spatial extent of the various radiating species in order to quantify the contributions to the total radiated power and to develop predictive capabilities for extending the results to future larger scale devices. This paper describes a video system for detection of visible line emission which is installed on the DIII-D tokamak. The diagnostic collects image data onto video tape from the lower divertor region (Fig 1) . The view of the diagnostic is oriented tangential to the plasma near the position of the X-point for typical lower single null plasmas and spans the entire divertor region from the center post to outside the ADP ring and baffle structure (see Section 11). The diagnostic has a long field of view so image data includes information from approximately 90 degrees of toroidal angle. This .information is unfolded, assuming toroidal symmetry of the radiation, to 2-D distributions in a poloidal plane (see Section III).
HARDWARE
The tangential view of the diagnostic is obtained by mounting a stainless steel (718) mirror in the divertor baffle at R=1.908 m, Z= -1.11 m (see Fig. 1 ). This position is recessed in the baffle so that the mirror top is below the level of the surrounding baffle carbon tiles. This combination was chosen primarily because it fit into the preexisting design of the re-entrant tube and it provided a substantial improvement in the light throughput of the system for a reasonable cost.
The major disadvantage of the system is that the commercial glass fibers are susceptible to neutron damage (browning). Initial transmission fraction for the 3 m guide in this system is 27% at 465 nm (CIII), 35% at 514 nm (CII), and 37% at 656 nm (Da). On A Charge Induction Device (CID) camera is used (CIDTEK 3710).
Unlike typical CCD cameras, CID imagers are very insensitive to neutron damage. The camera is sensitive to magnetic fields however; it was necessary to mount it greater than 2.0m from the tokamak to obtain continuous operation in all tokamak discharges. Image data is relayed to the control room via fiberoptic links and recorded at standard video rate Labsphere 6000). Camera linearity is checked with the calibrated wavelength spectrum from the source using neutral density filters.
Linearity of the 8-bit camera is observed up to approximately 150 counts.
The intensity calibration is done *at selected wavelengths using the interference filters that will be used in the plasma experiments. The throughput of the system for many of the filters is too low to allow calibration with the source at its calibrated intensity. The maximum intensity available from the source is used and the wavelength spectrum at that intensity can in principle be extrapolated from the calibration data provided by the manufacturer. Work to obtain this calibration is 'in progress.
If. IMAGE ANALYSIS SOFTWARE
The viewing geometry of this system produces pixel data which is integrated along a long tangential line of sight in the divertor. Digitized raw camera data is produced in the form of a 512 x 512 matrix and reshaped to vector B above (1 x 262144). For 1 cm resolution in the real space geometry of the DIII-D divertor, the 2-D image in the poloidal plane must be 100 x 60 (vector A dimension 1 x 6000). This produces a prohibitively large inversion matrix M (1.57 G-samples, or .
SAMPLE RESULTS

GB), Even storage of the non-zero elements of M and their indicies
(approximately 10% of the full matrix for the Tangential TV view) is an intractably large amount of data. At present the raw data is resampled to 128 x 128 and the inversion image is generated with 2 cm resolution (50 x 30). The non-zero elements of this matrix and location indices require 9 MB of storage.
A 3-D integral must be evaluated for each matrix element of M. These calculations are all independent; distributed computing techniques were used to perform these calculations. Unused cycles during the early morning hours were used 011 approximately 45 workstations across the
U.S.
The spatial calibration of the images is subject to translational and rotational variation due primarily to the repeated removal and reinstallation of the imageguide. An X application has been written which allows the user to correct for these variations by aligning the images with fiducials generated either from equilibrium calculations (using the EFITD code)3 or from image data in which known structures in the tokamak are illuminated (usually at the end of the shot during the rampdown). This alignment step is performed for each shot, and all images generated from different timeslices for that shot use the same alignment correction. Typically smoothing is observed but the major features of the image are retained. Figure 5 gives an example of the kind of shift in the emission distribution that has been observed when the divertor plasma makes a transition from ELMing H-mode operation to the radiative divertor mode. The visible emission from CIII is shown in the inner scrapeoff layer region during the ELMing H-mode phase. When a radiative divertor is formed by injection of deuterium gas into the region below the X-point, the CIII emission shifts outward and coelesces near the X-point. This diagnostic, in combination with others which measure plasma and radiation properties in the divertor, has been used in sequences of identical shots to determine the spatial distribution of several of the important radiating species during radiative divertor operation. Work to benchmark 2-D computer models of the divertor plasma and impurities against this data is underway.
IV. CONCLUSIONS
A tangentially viewing video system is installed on the DIII-D tokamak for observations of visible line emission from the lower divertor region. The optics assembly includes remotely controllable filter changers so that data from multiple emission lines can be obtained from nominally identical, sequential tokamak shots. Software is avaliable to reconstruct from the 3-D image data, a 2-D projection on a poloidal plane assuming toroidal symmetry of the radiation. Data is obtained with 32 ms temporal and 1 cm spatial resolution (16 rns temporal with 1 cm horizontal and 2 cm vertical resolution is also available). In vessel spatial and intensity calibration data exists so that in principle absolute calibrations should be possible. 
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